This study explored the short-and long-term ability of a university affiliated challenge course program to provide a lasting, quality experience for college participants aligning with the university's Learning Goals for Graduates (LGGs). The Challenge Course Experience Questionnaire (CCEQ), a newly created assessment tool, was administered to 375 participants in 16 different groups. Participants completed a four to six hour program, consisting of low-and highcourse elements. Participants were assessed before, immediately after, and three months following their program. A significant increase in both CCEQ variables and LGGs immediately following the challenge course program was observed; however, a three-month follow-up revealed the majority of measured concepts had significantly decreased below or back to initial levels. These findings have implications for practitioners in terms of perceived challenge course benefits and long-term learning outcome retention. Suggestions for challenge course professionals and future research considerations are given.
Outdoor adventure education (OAE) is an experiential process of learning, with an emphasis on participants learning about relationships, especially concerning people and natural resources (Priest, 1986) . The challenge course is one popular element of OAE. Challenge courses are unique settings where individuals are able to engage in activities that require them to assess their paradigms of group processes, individual abilities, boundaries, and perceived limitations, without having to go on rigorous ventures into the outdoors (Wolfe & Samdahl, 2005) . Executed by a trained facilitator, challenge course participants are led through a mixture of four elements: (1) socializing games, (2) group initiatives, (3) low elements, and (4) high elements (Priest, Gass, & Gillis, 1999) . In theory, by experiencing these elements, participants develop new skills and gain unique insights that can be applied to other dimensions of their lives.
To determine the effects of these experiences, Gillis and Speelman (2008) conducted a meta-analysis of 44 challenge course studies. Gillis and Speelman (2008) found that challenge courses are an effective tool for impacting a variety of Schary (scharyd@winthrop.edu) is with the Dept. of Physical Education, Sport, and Human Performance, Winthrop University, Rock Hill, SC. Lewis and Cardinal are with the Dept. of Exercise and Sport Science, Oregon State University, Corvallis, OR. educational and psychological constructs, but the mean effect sizes were only small to medium in magnitude (i.e., d = 0.01-0.48). The authors also found that effect sizes were particularly small for vague concepts like self-esteem [i.e., a generic sense of pride in oneself (Fox & Wilson, 2008) ] compared with more specific concepts like self-efficacy [i.e., beliefs in one's capabilities to organize and execute the courses of action required to produce given attainments (Bandura, 1997) ; Gillis & Speelman, 2008] . In addition, university students had the lowest effect sizes compared with other populations. Gillis and Speelman (2008) also reported that only 27.3% of the studies contained follow-up data, and those that did found significantly lower effects sizes at follow-up. Hatch and McCarthy (2005) , who explored the long term effects of participation in half-day, low-element challenge courses on college students, also saw follow-up scores return to preprogram levels.
While the previous studies found significant short-term improvements, Wolfe and Samdahl (2005) challenge this because many of the outcomes were based on faulty assumptions. Specifically, that risk and challenge lead to positive outcomes (e.g., improved teamwork, trust, self-concept), and that those benefits can be transferred to outside experiences. In their review of 24 previous studies, Wolfe and Samdahl (2005) found that all studies followed this premise and this was reflected in their choice of measures and analysis. In addition, the authors found that both short-and long-term transferability suffer from a lack of evidence (Wolfe & Samdahl, 2005) . More recently, in a similar literature review, Brown (2010) concluded that OAE programs, including challenge courses, should focus on social interaction rather than transferability because it is a more realistic and attainable goal.
Part of the problem surrounding transferability may be the vague concepts frequently being measured, as pointed out by Gillis and Speelman (2008) . Instead of relying on vague assumptions, challenge course programs can test specific learning outcomes. Learning outcomes are becoming an increasingly important aspect of college and university programs, including OAE (Cooper & Faircloth, 2006) . Cooper, Flood, and Gardner (2009) encouraged OAE professionals to create and assess learning outcomes that connect to the mission of the college or university; additionally, Shooter, Sibthorp and Paisley (2009) have noted that the mission and goals of a program should be at the center of a program's operational model. If done correctly, learning outcomes could help encourage transferability because the OAE program outcomes connect, and reinforce, other programs at the college or university. Cooper et al. (2009) also presented a pre-post program evaluation measuring the short-term impact of a challenge course program on life effectiveness skills (e.g., motivation, control, self-confidence, leadership) for college students. The participants showed an increase in life effectiveness skills from pretest to posttest; however, Cooper et al. (2009) encouraged future researchers to consider longer-term follow-up.
It is important to note that learning goals tend to be abstract, "higher-order" concepts, which are not directly observable. For example, one does not observe leadership, but rather observes "lower-order" concepts that are directly related to leadership like communication skills, managerial skills, and decision-making ability. Goldenberg, Klenosky, O'Leary, and Templin (2000) found that the higher-order concepts targeted in challenge course programs (i.e., self-fulfillment, teamwork, task accomplishment, effectiveness) are related and interconnected to intermediate-and lower-order concepts like communication skills, trust, enjoyment, and problem solving abilities. Thus, it is possible to accurately map abstract learning goals from more concrete concepts (Goldenberg et al., 2000) .
To address several gaps in the extant literature, the current study explored both the short-and long-term impact of learning outcomes by measuring lower-order concepts on participants at a large university-affiliated challenge course. Throughout the development of the current study, the authors used the mission and goals of the university, the recreational sports department, and the challenge course itself as guiding frameworks. This triangulation was used because the challenge course had recently shifted its evaluation process toward the university's Learning Goals for Graduates (LGGs), campus-wide learning outcomes initiative. This study was an exploratory analysis of the short-and long-term ability of a challenge course program to provide a quality, lasting experience for the participants that aligned with the university's LGGs. This was accomplished by answering the following research questions:
1. Do challenge course participants experience growth in personal development qualities reflected in the LGGs? 2. Do the participants remember and apply learned principles three months after their experience?
Methods

Sample and Recruitment
The study took place at a challenge course in the Northwest region of the United States affiliated with a four-year postsecondary institution. The research team recruited student-organizations that had a program scheduled during fall term of 2012. A member of the research team asked the eligible student-organization leaders for permission to speak to their group about participating in the study. The study had two phases: the immediate pre-/post-challenge course participation and the three-month follow-up. The first phase took place at the challenge course on the day of the student-organization's program. One researcher introduced the study to the student-organizations 10 min before starting the activities, and presented the participants with a pre-course survey. Immediately following the course, participants were presented with the post-challenge course survey to be completed before they left. To participate, individuals had to be at least 18 years old and a student at the university. The second phase took place approximately three months after the conclusion of the student-organization's program. Eligible participants received an e-mail explaining this phase of study and an invitation to an on-line survey. Participation in each phase of the study was completely voluntary.
Sixteen student-organization groups participated in the study, with an average size of 28.81 students (SD = 17.19) per group. The first phase had 375 participants, inclusive of 118 men and 257 women. The average age was 21.10 (SD = 3.95) and the median academic standing was a junior, with a range from freshman to graduate student. The second phase had 78 participants, inclusive of 13 men and 65 women. The average age was 21.99 (SD = 5.04) and the median academic standing was a junior, with a range from sophomore to junior. The study was approved by the university's Institutional Review Board before its execution. 
Challenge Course Program
Each group completed a four to six hour program, which included icebreakers, portable initiatives, low course elements, debriefing, high course elements, and a closing debrief. Due to the nature of the different student-organization groups, the specific program sequence was not identical, but all programs followed the same pattern with similar components. The lead and supporting facilitators were students with at least 40-80 hours of training.
Measure
The Challenge Course Experience Questionnaire (CCEQ) is a quantitative survey designed to be given at three time points: immediately before the challenge course program, immediately following the challenge course program; and three months after participation. As seen in Table 1 , the survey has 10 items (nine items for the CCEQ-pre, 10 items for the CCEQ-post, and eight items for the CCEQ-final) measuring lower-order LGGs: initial feeling, attitude, problem solving abilities, social interaction, transferability of skills, and communication. Seven items directly mapped onto the higher-order concepts of the LGGs: self-efficacy, leadership, critical thinking, pluralism, collaboration, social responsibility, and self-awareness. To directly map the survey items to the high-order LGGs, the lead author matched the theme of the question to the appropriate higher-order LGG. The coauthors reviewed the matching, any discrepancies were discussed and a solution reached. Originally, the CCEQ had anxiety represented, but it was dropped due to participant confusion. In addition, the CCEQ-pre obtained demographic information and e-mail addresses.
Members of the research team, in coordination with the challenge course coordinator, created the CCEQ's three versions. However, the CCEQ is a modified version of Washington State University's Challenge Course Assessment (WSCCA). This assessment tool is based on challenge course self-efficacy (Schwarzer & Jerusalem, 1995) . The CCEQ expanded the WSCCA to include items assessing incoming and outgoing mindsets, leadership/followership qualities, and problem solving skills.
Data Collection
All participants took the CCEQ-pre before beginning the challenge course program. To capture changes from participation in the program, the participants took the CCEQ-post immediately following the concluding activity. Three months following their program, participants who gave their e-mail received a link to the CCEQ-final, distributed via SurveyMonkey, Inc. (http://www.surveymonkey.com).
Data Analysis
To measure both the "lower-order" concepts and the "higher-order" concepts, all analyses were completed on both the CCEQ variables and the LGG variables. The analyses were the same for both phases of the study (i.e., the immediate pre/post participation and the three-month follow-up). Before measuring the variables of The facilitators made this a meaningful experience for me.
Six-point Likert Scale (Strongly Disagree-Strongly Agree) --Post interest, the researchers conducted a confirmatory factor analysis (CFA) to test the accuracy of the CCEQ, the factor item factors were determined a priori based on the CCEQ questions. The CFA was evaluated by the confirmative fit index (CFI), standardized root mean square residual (SRMR), and root mean square error of approximation (RMSEA).For the continuous variables of interest, the researchers used paired t tests, with a Bonferroni correction, to examine differences between pre-and post-scores. The authors chose the paired t test because the data were assumed to be continuous, however the data were slightly skewed, but with large sample sizes (n > 30) the t test is robust to the violation of normality (Sawilowsky & Blair, 1992) . In addition, to determine the magnitude of the differences, Cohens d for paired data were calculated. Cohens d values 0.2, 0.5, and 0.8 are typically considered small, medium, and large, respectively (Cohen, 1980) . For all statistical analyses, the level of significance was p < .05. The researchers used the statistical program R (version 3.0.1) for all analyses.
Results
The CFA depicted an adequate fit to the data for the pre (CFI = 0.93, SRMR = 0.04, RMSEA = 0.06) and 3-month follow-up (CFI = 0.95, SRMR = 0.04, RMSEA = 0.12) phases. The post phase had conflicting fit indices but, overall, it had an acceptable fit to the data (CFI = 0.87, SRMR = 0.06, RMSEA = 0.14). The CCEQ displayed adequate internal consistency reliability at all three time periods (i.e., CCEQ-pre α = 0.60; CCEQ-post α = 0.83; CCEQ-final α = 0.85). Particularly given the exploratory nature of the CCEQ and this study, the CCEQ demonstrated acceptable psychometric properties (i.e., validity and reliability; Chen, Curran, Bollen, Kirby, & Paxton, 2008; Hu & Bentler, 1999) . As illustrated in Table 2 , the means for all the CCEQ variables significantly increased from the pre-to post-measurement time periods. The largest increase was attitude, with a moderately-large effect size (d = 0.75). The smallest increase was transferability, with a small effect size (d = 0.35). Similarly, the LGGs variables also significantly increased from the pre measurement to the post measurement. The largest increase was collaboration, with a moderately-large effect size (d = 0.77). The smallest increase was self-awareness, with a moderately small effect size (d = 0.39).
At the three-month follow-up, the opposite pattern emerged. As Table 3 shows, with the exception of communication, all CCEQ variables significantly decreased three months after the challenge course program. However, the follow-up scores for attitude (t = -2.34, df = 77, p = .02) and communication (t = 1.89, df = 77, p = .06) showed no statistically significant change compared with the pre-challenge course scores (with Bonferroni adjustment at p < .01).
Similarly, at the three month follow-up, all the LGGs variables significantly decreased (see Table 3 ), but with larger effect sizes. However, the follow-up scores for collaboration (t = 1.89, df = 77, p = .06) and social responsibility (t = 2.10, df = 77, p = .04) showed no statistically significant change compared with the prechallenge course scores (with Bonferroni adjustment at p < .01). 
Discussion
The purpose of this study was to conduct an exploratory analysis on the short-and long-term ability of a challenge course program to provide participants with a quality experience that aligned with a university's LGGs. This was examined both immediately following and three months post participation.
Next, the two specific research questions will be addressed directly. Immediately following the challenge course experience, participants had significant gains in all measured concepts. While it has been argued that challenge course programmers overstate the values a challenge course can provide (Wolfe & Samdahl, 2005) , this study found significant increases in all measured outcomes. The program clearly had a positive effect on the participants immediately following the course. In addition, the increase in the LGGs suggests that the challenge course program was teaching and/or reinforcing important, transferable, life skills that the university values for its students.
Do the Participants Remember and Apply Learned Principles Three Months After Their Experience?
Unfortunately, the immediate positive increase in the measured outcomes did not appear to last. At the three-month follow-up, almost all of the concepts receded to at or below their starting values. Previous researchers have reported similar findings (Gillis & Speelman, 2008; Hatch & McCarthy, 2005) . Interestingly, the CCEQ follow-up scores for attitude and communication and the LGGs scores for collaboration and social responsibility did not significantly drop below their preprogram scores. This contrast, especially when compared with the other measured outcomes, might suggest that the parts of the challenge course program that were in line with social interaction rather than transferability resonated with the participants (Brown, 2010) . That said, the consistent decreasing pattern across other variables can make it appear that the challenge course was ineffective at creating long term change in university students; however, we strongly caution against this conclusion. While we agree that challenge courses, in general, struggle with creating lasting change or transferable skills, few one-time experiences can accomplish such a daunting task. Perhaps the issue is one of time, practice, and what happens after the challenge course.
To help find possible solutions to this issue, one could learn from positive psychology programs and interventions (PPIs). Similar to OAE, PPIs promote positive emotions, character traits, behaviors, cognitions, engagement, meaning, and overall wellbeing (Seligman, Steen, Park, & Peterson, 2005; Sin & Lyubomirsky, 2009) . In a meta-analysis of 51 studies on positive psychology interventions, longterm programs had the greatest effects on the participants (Sin & Lyubomirsky, 2009) . Furthermore, Cohn and Fredrickson (2010) found that 15 months after an approximately eight week PPI, all participants maintained the gains in resources (whether they continued using specific PPI practices after it was completed), and reported the intervention as having a positive effect on their lives.
While challenge courses have not been identified as positive psychology programs, per se, many of the aims and goals of challenge courses align with PPIs. As such, perhaps challenge courses have the potential to create and maintain change over time, but they must learn to incorporate practices, skills, lessons, and resources after the participants have completed the course. To help address this, we suggest programmers be up-front with potential clients, explaining the numerous short-term benefits of challenge course participation, but warn of the potential long-term lapse.
This may help motivate potential clients to approach the challenge course lessons with greater awareness of what challenge courses are designed to do, and what their roles will be afterward to maintain resources and positive benefits. "Booster shots" and other reinforcing activities away from the challenge course may be developed too. This study was not without limitations. The sample only contained students from one American university; the results should not be generalized beyond the study's sample without caution. The sample was also not randomly selected, potentially biasing the results. In addition, not having a control group reduces the ability to recognize response bias and could skew the reliability. This is especially important when giving multiple measures in a short amount of time (i.e., implementation of CCEQ-post was given only hours after the CCEQ-pre). The three-month follow-up had a low participation rate (i.e., 20.8%), limiting the power to detect differences and introducing the possibility of self-selection bias. The study also used the CCEQ, a new assessment measure that had not been previously tested. Finally, mapping the CCEQ variables onto the LGGs provided only an estimate and should be interpreted as such. Future research should strive to build upon this study by improving the sampling techniques in the following way: increasing the sample size and participation rates, comparing gender and academic levels, adding additional sites, adding direct measures for LGGs, including a control group, and measuring multiple follow-up times (e.g., three months, six months, one year). By implementing a control group in future research, the response bias will be greatly reduced. Future research should also refine challenge course assessment tools to increase the validity and reliability of the data. This study indicates that challenge course programs help improve personal development characteristics, including LGGS. It also supports previous findings that the positive effects from challenge course experiences diminish over time. To curb this decline, challenge course professionals could use follow-up reinforcement, treating the experience like one would treat an immunization. For example, just as an initial shot is often needed to help the body's immune system develop antibodies, the challenge course experience is the starting point for creating mental and emotional change within individuals. Then, as the initial effect of a shot wears off over time, less intense booster shots are needed to maintain the same level of immunity. The same might be seen with challenge course experiences, a "booster shot" could help the participants' ability to continue integrating lessons learned from their challenge course experience. As such, future research should look to develop and test "booster shot" programs, with the aim of helping to ingrain habits that had begun to form during the challenge course experience.
While it may not be practical or possible to have participants come back to the challenge course, there are other strategies that might be employed. For example, interactive emails with scenarios, questions, and activities could give participants the tools to remember and/or sharpen learned skills. In addition, these emails could further develop the lessons and skills learned during the challenge course program, helping to further fulfill the university's LGGs.
Challenge courses are unique learning environments that can enhance an individual's psychological and emotional skills, contributing to a university's overall mission of helping their students succeed. We encourage challenge course professionals and researchers to embrace the strengths, but aggressively work to improve the potential long-term weaknesses of these programs.
